The synthesis and fluorescent properties of some new benzocoumaryl heterocyclic molecules are presented. Condensation of 2-hydroxy-1-naphthaldehyde with diethyl malonate in the presence of catalytic amount of piperidine in ethanol affords benzocoumarin-3-ethyl carboxylate 2 in fairly good yield (90%). Further the compound 2 on treatment with hydrazine hydrate afforded compound 3 with excellent yield (95%). Thus compounds 4a-e have been obtained by direct cyclization of 3 with various fatty acids in the presence of POCl 3 . The structures of all newly synthesized compounds were confirmed by IR, 1 H NMR, 13 C NMR and UPLC-Mass spectral data. Fluorescent experimental results revealed remarkable photoluminescence properties. Luminescent properties of all newly synthesized compounds were determined and observed that they exhibited strong blue-green fluorescent properties. The fluorescence spectral properties of compounds 4a-e are similar to each other and the Stoke's shift ranges from 54 to 59 nm. Both the absorption and fluorescence maxima of the benzocoumarin-oxadiazole compounds showed good bathochromic shift.
Introduction
Fluorescent heterocyclic compounds are of immense interest as functional materials in the emitters of electroluminescence devices and in the molecular probes used for biochemical research, as well as in the traditional textile and polymer fields. [1] [2] [3] In particular, fluorescent dye materials whose fluorescence emission occur at a longer wavelength in the red light region play a leading role in full color electroluminescence displays. Heterocyclic fluorophores are useful materials in the search for new biologically active compounds and diagnostic methods. 4 Fluorescent chromophores are generally known to have planar and rigid pi-conjugated systems, and many fluorescent chromophores are based on rigid ring systems such as stilbene, coumarin, naphthalimide, perylene and rodamine. Our research group is interested in the chemistry of oxygen containing heterocyclic molecules. Coumarin is a naturally occurring constituent of many plants and essential oils, including tonka beans, sweet clover, woodruff, oil of cassia, and lavender. It derives its name from the plant Coumarouna odorata. Vogel isolated and purified coumarin from the tonka bean (Dipreryx odorata) in 1822 5 . Coumarin derivatives exhibited useful and diverse activity in pharmaceuticals, fragrances, agrochemicals, insecticides and polymer science have become the most extensively investigated and commercially significant group of organic fluorescent materials in recent years. [6] [7] [8] [9] Coumarins played vital role in electro photographic and electroluminescent devices and laser dyes. Several 3-substituted 7-hydroxycoumarins rank among the most efficient photostable laser dyes emitting in blue green region of the visible spectrum. The lasing range covered by coumarin dyes is appreciably extended when the 3-substituent is a heterocyclic moiety. 10, 11 Therefore it is relevant to design and synthesize coumarins bearing different heterocycles at the 3-position with the aim to obtain a new photostable laser dyes having rigid structures that are tunable over a wide wavelength range within the visible spectrum. In recent years, the use of coumarins as fluorescent labels for a variety of compounds has been reported. 12, 13 Their benzo counterparts, namely benzocoumarins, have been less studied. Akira Takadate et al., studied fluorescence properties of coumarins and benzocoumarins. 14 They observed that benzocoumarins and their derivatives with different heterocycles at position-3 are strongly fluorescent. Solubility is the main hurdle for the heterocyclic compounds to screen for various activities, long chain aliphatic carbon system enhance the solubility of the oxadiazoles when compared to aromatic ring systems. Hence we thought of constructing benzocoumarin oxadiazole ring using various fatty acids. Moreover these fatty acids are easily available. The synthesized compounds showed high fluorescent properties.
Results and Discussion
Benzocoumarins coupled with oxadiazolyl ring system are in general comparatively easy to prepare and numerous derivatives have been designed and prepared for potential use as biologically and fluorescent active materials. The classical synthesis of benzocoumarins involves condensation of aromatic hydroxy aldehyde with an active methylene compound. The reaction is facile and is most widely used synthetic method for both benzocoumarins and its derivatives. The structure of compound 3 was established by 1 H NMR and mass spectral data. 1 H NMR of compound 3 revealed presence of singlet at δ 9.9 ppm for one proton of NH (D 2 O exchangeable) group and another singlet at δ 4.7 ppm for two protons of NH 2 (D 2 O exchangeable), The formation of the compound 3 is also supported by its mass spectrum. The molecular ion peak was observed at MS (M+1) 255 (100%) for compound 3, that confirms conversion of benzocoumarin carboxylate to benzocoumarin carbohydrazide 3. Further the compound 3 has been exploited to construct an oxadiazole ring linked to benzocoumarin at position-3. The compound 3, on refluxing with various fatty acids in the presence of POCl 3 , affords the benzocoumarin-3-oxadiazoles 4a-e. 
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The formation of 4a-e was verified with 1 H NMR and mass spectroscopic analysis. For example 1 H NMR spectra of 4b indicates that triplet at δ 3.0 ppm, corresponds to two protons confirms the CH 2 group attached to oxadiazole ring. Triplet at δ 0.9 ppm corresponds to three protons revealing the presence of CH 3 group of terminal alkyl side chain and peaks at δ 1.9 to 1.2 confirms remaining CH 2 protons (22 protons). The peaks at δ 7.2 to 8.4 ppm correspond to six protons and corresponding to aromatic protons of benzocoumarin ring and singlet at δ 9.4 ppm for one proton reveals the presence of CH proton of lactone ring in benzocoumarin nucleus. The molecular ion peaks exhibited at MS (M+1) 419 (100%), 447.5 (100%), 475.6 (100%), 503 (100%), and 501.13 (100%) for compounds 4a-e respectively, which is crucial for fluorescence. All the newly synthesized compounds have been characterized by elemental analysis and spectroscopic data. The spectral details of all these are given in experimental section. 
UV-visible and fluorescence spectral data analysis
The experimental UV-visible spectra of benzocoumarin oxadiazolyls 4a-e in chloroform were obtained and are shown in Table 1 . The emission spectra of compounds 4a-e are reproduced in Figure 2 . In the visible region the absorption bands of all the compounds experience a good bathochromic shift. The fluorescence spectral properties (Table 1) of compounds 4a-e are similar to each other and the Stoke's shift ranges from 54 to 59 nm. According to the literature, several 3-substituted-7-hydroxycoumarins rank among the most efficient photostable laser dyes emitting in the blue green region of the visible spectrum. 10, 11 The newly synthesized compounds 4a-e also emit in the blue green region of the visible spectrum that is better than 3-substituted-7-hydroxy coumarins.
Conclusions
A simple, efficient and general method has been developed for the synthesis of oxadiazalyl benzocoumarin derivatives through one pot reaction of aliphatic carboxylic acids and benzocoumarin-3-carboxyhydrazide in the presence of POCl 3 at reflux condition. All these
Experimental Section
General Procedures. All the chemicals used were that of analytical grade. Melting points were uncorrected, determined in open capillary. Purity of the compounds was checked by TLC on silica gel and compounds were purified by using column chromatography. 1 
Synthesis of ethyl benzocoumarin-3-carboxylate (2).
A mixture of 2-hydroxy-1-naphthaldehyde (2.9 mmol) 1, an equivalent amount of diethyl malonate (2.9 mmol), and catalytic amount of piperidine in ethanol (30 mL) was refluxed for 30 minutes on water bath 14 .
After the reaction was complete, the reaction mixture was cooled to room temperature and poured into crushed ice with stirring. The precipitate obtained was then filtered, washed with water, dried and recrystallised using ethanol to get pure 2. 
Synthesis of benzocoumarin-3-carbohydrazide (3).
A mixture of ethyl benzocoumarin-3-carboxylate 2 (3.8 mmol) and hydrazine hydrate (3.8 mmol) was dissolved in ethanol and refluxed on waterbath for 2 hr. After the reaction was complete, the reaction mixture was cooled to room temperature and poured into crushed ice with stirring. The separated solid was filtered, washed with water, dried and recrystallised with ethanol to get pure yellow compound 3. Benzocoumarin 
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